The ir absorption spectrum of both single crystals and powdered samples of acetanilide (a model system for proteins) has been studied in the amide i region, where a narrow band has been identi6ed as a highly trapped soliton state. The powder-sample spectra have been decomposed using four Lorentzian bands. A strong temperature dependence has been found for the intensity of two of the subbands, which also show a complementary behavior. Polarization studies performed on thin crystals have shown that the subbands have the same polarization. Low-temperature spectra of partially deuterated samples show the presence of the subbands at the same absorption frequencies found using the 6tting procedure in the spectra of nondeuterated samples. The soliton model currently proposed to explain the origin of the anomalous amide I component at 1650 cm ' still holds, but some modi6cation of the model is required to account for the new features revealed by this study.
INTRODUCTION
Recently there has been much experimental' and theoretical interest in crystalline acetanilide (ACN), a model system for proteins, with emphasis on the temperature-dependent ir absorption band at 1650 cm This is a rather narrow band, detached from the general amide I vibrational excitation, and it has been identi6ed as a highly trapped soliton state ' in the Davydov model or as a vibronic analog of a small Holstein polaron. ' The more recent theoretical work suggests that the shift 6 of this polaron frequency from the unperturbed amide I mode is due to coupling with both acoustic and optical longitudinally polarized lattice modes. Moreover, acoustic coupling is found to contribute to about half of the total observed shift (b =15 cm ') and to dominate the temperature dependence of the absorption strength of the polaron peak. This last theoretical result prompted us to look at the fine structure of the unpolarized absorption spectrum in the amide I region, where the absorption proNe shows the presence of temperature-dependent unresolved bands in the shoulder of the 1650 cm ' peak (see Fig. 5 (Fig. 1) Inspection of the amide i region from 1600 to 1700 cm ' (see Fig. 3 
